Abstract
were repeated at least three times, and similar results were obtained. All data were represented as mean ± SD from at least three biological replicates. (Table S1 ). This phenomenon implies that, although the first glycosylation step of At3GGT, and Ip3GGT are Gln that is conserved among these glycosyltransferases.
304
This phenomenon indicated that other amino acid residues in their sequences might 305 contribute towards sugar donor specificity, which necessitates further elucidation. Ib3GGT is an enzyme that catalyzes the glycosylation of anthocyanidin Ib3GGT specificity was also confirmed using four different UDP-sugars (Table   325 1 ranged from 1.1 to 2.5 Å over the core structure region (Supplementary Fig. S2 ).
345
Although the sugar acceptor ligands in these structures are diverse, the sugar donors 346 (most of them are UDP-glucose) are similar and share a group of conserved residues 347 in their binding pockets (Supplementary Fig. S2 ). Thr-138 is 2.7Å ( Supplementary Fig. S4 ), which can form a tight interaction. However, the distance in At3GGT is 1.7Å ( Supplementary Fig.S4B Ib3GGT (Supplementary Fig.S4C ) and forms a 3.9Å hydrophobic interaction in 375
At3GGT (Supplementary Fig. S4D ). These modeling observations are consistent with 376 our enzymatic activity assays (Table 1) ugt79b1-1 and ugt79b1-2 (Fig. 4B , 4C ). In the T3 homozygous Ib3GGT-OE Anthocyanin accumulation in Ayamurasaki plants showed an organ-dependent pattern.
433
The immature leaves and mature storage roots contained maximum levels of 434 anthocyanins (Fig. 5A) ; while mature leaves and fibrous roots had the least amounts. showed an increased anthocyanin accumulation in the top leaves (Fig. 6A, 6B ). The 465 expression of Ib3GGT was down-regulated in the RNAi -Ib3GGT lines and   466 up-regulated in the OE-Ib3GGT lines by real-time PCR analyses (Fig. 6C ).
467
Anthocyanin level in the third leaf was reduced to 28.5% of WT in the 468 RNAi-Ib3GGT-2 and increased up to 112% of WT in the OE-Ib3GGT-2 (Fig. 6A, 6B , 469 6D). The changes in the anthocyanin levels were correlated to Ib3GGT expression in 470 these plants (Fig. 6C, 6D) . Nevertheless, the overall profile of anthocyanins did not 471 alter in these plants (Fig. 6E) Fig. S9 ).
477
Ib3GGT functions in the cytosol 478 Anthocyanins have been suggested to be synthesized on the outer surface of the ER. in Nicotiana benthamiana leaves (Fig. 7) . Both, the N-and C-terminal Ib3GGT fusion 485 proteins were found to localize in the cytosol, similar to the soluble mRFP (Fig. 7C,   486 7D). However, some signal of the eGFP-Ib3GGT fusions was also observed in the 487 nucleus. Additionally, when Ib3GGT-eGFP was expressed together with ER-mCherry, 488 no co-localization was found (Fig. 7A, 7B ). Thus, Ib3GGT is a soluble protein in the Arabidopsis (At3GGTF), Ricinus communis, and Glysin max ( Supplementary Fig. S6 ). 
